Force-induced deformations and stability of biological bonds.
A deformation model of the forced-induced dissociation of biological bonds is developed. A simple illustration shows that protein deformations can change the receptor-ligand interaction linearly with applied force at small forces, either increasing or decreasing the bond stability, and that a minor external work can lead to notable changes in the interaction energy. The deformation-induced increase of bond stability is illustrated with the remarkable catch-bond phenomenon in P and L selections. Additionally, the model rationalizes the frequently seen disparity between the bond dissociation rates of many free complexes and the zero-force asymptotic rates measured by force spectroscopy.